Japanese Patent Application Laid-open No. hei 8-125026 

[0014]Fig. 1 is a cross-sectional view of a MOS transistor of a voltage regulator of a 
first embodiment of the invention. A high voltage resistant MOS type semiconductor 
integrated circuit device has a source region (2) and a drain region (3) of a second 
conductive type provided on a front surface of the first conductive type silicon substrate 
(1) with a space therebetween, a channel formation region (4) provided between the 
source region and the drain region, a second conductive type drift region (5) provided in 
a part of the drain region, being in contact with the channel region, gate insulating films 
(6) and (7) provided on the channel formation region, a LOCOS drain oxide film (8) 
provided on the drift region, and a gate electrode (9) provided on the gate insulating 
film and the LOCOS drain oxide film. In this high voltage resistant MOS type 
semiconductor integrated circuit device, a film thickness of a gate oxide film of a MOS 
control circuit (Vref circuit or comparator) is 800 A, and a film thickness of a gate oxide 
film of a MOS driver is 300 A. 
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[*SHfS!j*©«H] 

mi] mos \-?>i>z.$-cmj£2tizimm 

MOSSL^&ftillSllggggKfc^T. MOSh7>y 
Cif^H2 ] MiEMOSMh-7>^X*HLOCOS 

- f u >8B££w-fs c 4 %i$m<t * zmim 1 Btt 
©BflBEM o s m.mmwmm%&m.. 
m^m3) ffteLocos- Kuv>i«js{c*ji-fs 10 

F U >#©J5l>iMfclBA*^IB©fc«>©LO COS 
MtiR0JB**sn D S C 4 £f§® 4 f &HMQg 2 E 

[i»jfc!I4 ] MBfflttEMO SS3£*ftfMSHiW 
\Ztfk?-Z>\s*f*l"-Z*'&&; wffBLOCOS-K 

u-r>»j§©Mos h v^y^^^iirfa^T— 
i u- » (c#s c <t *#m<t -r ssi*3S 2 ia*8©» 
memo s mmmttmmmmms. 

[IMS95] HELOCOS - FU-f >1WOMOS 

F5>y77©Fuw>SB©Fy ? hrwcu:. 20 

4L-T> iga*Sjl .0~2 .7E 1 4/cm l ©iKo>*j 
£.VW$g.1fiWck2 .0 E 1 3/cm'© i ;>©l>W4 

*rr -5 c 4 *«f» t * z> mm. 3 1 Bis©«fWEM osi 

[ n&i 6 3 mi sgms©¥iS{*« fauna Lxmmu 
/t^2^sM©v-x^j|?*5«fcD t h*u^>^jiSi. me 

4 . «n + * jm5i««w©±(c v- f mm* a 

©ra«cm^^E^Enjjn$n^mi mos h7>^7 7© 
m&moymiz. fit>«E*tEWipa*is^2Mo 

S F5>y77©y- F|ilM0MVJ:9 

[st5jSS7] l5ia^lfe«i:i>^2MOSSF9>yx 
*tt. UiB^t*JWt5«««4liriBKU^><S«4©lffl 
©B?iB^^Btc02#mS© F y 7 HR«*«»fcC 
4 & rsatftoi 6 IBSS©¥^^SHKSS. 

MEPV7 F««©±CcLOCOSBMfc 

[ mat 9 ] mB¥*f*ji<z>±tci* 3 h vcmmfr h 

fiS43RT»«ffi«**0, !ltiBJR^«ig«©»{fcBi© 
J&J14 h?!B LOCOS &ftJK©IBJS4 *i*SWfc|S|-r 

* s c 4 *#8i 4 -r sit&a 8 ettD^^gftasiBis* 
s. 

[ in** 10] me f y 7 h #p > jga*j 

Ml .0~2 .7 E 1 4/cm'g$tlSCi4Sait 
*W#JS 7 IBiS©^fl^SlHlSS^S. 

[mm Ncpy7 hflwcB. y>»K*>* so 
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2 

*#J2 .0 E 1 3/cm , ^Sn-5C4*#m4T-5.it^ 

[ m#>k 1 2 ] Mizmmtmm&immsitMi am 2 m 

OS F7>y7 7*$t?MOS K-9-f-'f-4B9fB»lM 
OS F7>i?^^*^t?MOS$UiaiH5847!P6«RS3ti 
S#;U^-yu*»U-*@B*^c4*!fc»4-rS 

[»JjSB13J fflE40U^- 5>M?aU-*lfillf&tt> 

4, imL7J7^£8Mett£M?MKttAU (MBA* 

^©mE^sH^u-cfjiBa^sn^es-rawiBMo 

S F^-YA-i, mrtBta*^f©^JI1tfB*7 ^ - F/< 

? 7 urfriBMos M-«tnrr<sineMosM 

9iaB4«>&Q:«C4«49«4r«l*^8«l 2IBtg©^ 
[MNtfl 1 4 ] BuiBA^^?4 Ul*«-?H(CmrfBMO 

s §9 f 5 ■< zmtizmmzmm? ztc&cDwmim. 

*KWtEEnNR*IWBMO SMflPBR'sT' * - F't » * 
^S5 7"-^@K*1»(!XL-fclf|3j?JI 1 3fBlS©¥3S# 

[19*® 1 5 ] BtTIBMO S FVJJl-tWtOi&M* 

mica-itozmfitb. buibmos r*<4*-±wtm* 
ett©*#«^0»^a. 

iPm 1 6 ] fjiBMO S WAX-tmBUXHItR- 
MCC=i-fJUt««U. B&fBMOS F7^^•--4^fH!iS^ : - 
lfflK:|18|gi!^y^lMOS F'Wt-eflMtU HflBMOS 

•vaiBKtc <fc o srmmmmmM o s f 9 -r ^- *$u» 
■r*c4*#8t4-r*sK»Bi 3iBtt©*3W*^a@!8 

£5. 

[A9!omi«Nn] 
[000 1] 

[^ay:©ipjfla»»] 4:Ai»»»HEEMOSa^am4l 
SdKSSSKiiW*. MOS F 5 4 + 

afc *> <owtfs.mt 7 ^ 9 ^ > 7*aut©iaLh«:wr *. 
T. ) 

[0002] 

[S£3te©KJI5] «TK»BEEa»«y»**r*WBffl* 

■T) *WcaXoritt?a-rs. S2«fi£3)5©DDD (Do 
uble Diffused Drain) $j£©]!&W 
BEMOS ^i-yx^^ftofc^MOS F5>ixX 

f©KiiTas. m i #sm©^y =i>s« ( i ) © 

8iffc£t>K:mM«R»*'CBA»tifcJir 2 iSl©V - 7 
^ (2) iFW>«W (3) 4BiTSBFU-f >Sg#t© 
H 0 fcHW 2 iSHS!© 2 fflKUf KM >f»« 

(15) 4SiriBV-7<««4i5IBFU-f>«iDW>H©^ 
f *^fiR«« ( 4 ) 48(fiB^ * *)VBf$.mm>±<CWt 



3 

vhtittr-vmrnm (6) , (7) tm&y-bmm 
(7) ±Mosmm®$s<DY- b®mm (6) biucm 

[0 00 3] 

[0004] e**^6i^A^^^]if^^/ces6iCMO 

yu-##^>WEE*>TDDB (T i me Depen 20 
dence Dielectric Breakdow 

n ; trnmamonrnttim &££#ML&ttfttfft6 

[000 5] S60CMOS h7>^X^©y- H^fli 

±xmommvs>r>tc(Dx, imxi>?-bmm 

MOS h^>^X£<Dy- h^M^^iKti*^^^^ 
^o/c„ haSWK S iMO S h 7 
^(Dmtt^^^^^O^iSft^^ffl^^L, 30 

[0006] 

[0007] 2t>i<cy-bmmmzm< lt&kw> 

l«IE^2 4VW±CC-r^/c^CLOCOS- KU-f>«* 
jg<DMOS h^>^X^^:»fflb/Co 
[0 00 8] 

tffffl] iiB^IS^i^Cir, BWHMOSM¥«tt 
[0 00 9] 

[XJkni «Ttc*^cDWiiMosM*zSi*^aiEi 
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(30 1) t^*t-mK (3 0 3) i3>A'^^^ 
(3 0 2) iMOS K*-fM- (3 0 4) <h«SEiMIBia 
88 ( 3 0 5 ) *>6&oTt>£o 

[0010] vrefiKoon ns^t-saew 

MOSF7^^- (3 0 4) B3>^U-*- 
(302) #»6 aS6ft*HWrtt#*«W, HJ*«BBW« 
«c-S«:ft4i5Wf^4. «M«IR@» (3 0 5) 
tttH**T- (3 07) <b^>K«B^ (3 0 8) **S/ 3 
-MtiMOS K^-Y^- (3 0 4) ©y-hlSK: 
«*tt«E3WlttPS titter 5 ffl^Hifc* It 

[ooii]@6 tc49HHJR i mmm<om^m^r. 

Vr e fIB«Ml £ M 2 £> 2 <@<Z>M O S h^>^*£ 
VmmStl* r3>^-£-teM3~M7(D5<I(Z>MO 
Sh7>^^«$n, *ftmiSRttM8<bM9 
©2I0MOS h7>^X^iR3 <Dffifa*C*8J?S;* ft, 
MOS h*7>f/MJM 1 OCDlliCDMOS h7>^X^ 
rfltJ&Sft, ^ *-«SttR 1 <t R 2 CD2{i(Dig£tTlf} 

[0012] Aj&GMKEE (ffitmjE : V r e f ) «x> 
^>xy>FSMOS h^>^X* (Ml ) if^l/^ 
i/ 3 >S!MOS b^>^X# (M2) ©l^l^SEO 
IB»tt©WcKWt,<, A^HE (V i n) ^^KjL 
Tfc^t&£1IIE (K*H«E ;Vref) tcUtctiX^ 
£ 0 MOS h7>^X^M3-M7-C«n4^>^ 
(i£$&[IISS) «A«^<DmffiiB^(DmiI^J:b$?L 

)BE£<S< ItMOS h7>^^Ml 0<D***Jl/«» 
***U A*iB^<Dmffi^DCCft^<fc^tC<fflt^ 
W£„ (Vou t) tt<7#-jfflRR 1 iR2© 

J£-Cifc£9, B«£OD^JEttA«&£>mii (Vref) iim 

T\ ffl^mSEV out»Vout=Vref • (R1 + 
R2)/R1 cfcft^o 

[0013] %ecsttMnia»o«fe»(co^ri»9i-r 

«HEMI6glB8«2fl®MOS h7>^^M8iM 
9i lfi<Dffi3KR3"ClS^$ft, M9(JMOSK7-/a' 
-Ml Ocbl^lDM (ccr«P^^^^) , PJoy- 
h^Ht^iS (ccr»300t>^ ho-A) . mo 

^fft^H(CCt»3. 0Mm)r^)«9, M9CD 

^ + ^;nti«M l 0£*)W< (ccriii/ioo), 

R3<DffiCiffl«ig<, M8<DU^l^{@miE<b$iMm8Sfii 

rSHELroa (ccrttM8©i,£t,>ffimff£-o. 

8Vi^ $0Rg®S* 1 AiLTR3©ffiRfii£8 0Q 
<bl/ri^-5>)o MO S b ^>i^X £M 1 0 1 A<DW& 
tmtltttite* M9iM10»^U>h • $7-InIgg£ 
&l&lsXl,>2><DX, r + ZM^OlthlC&CXMQlCO. 
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0 i A<Dmmiffitiz>o r 3 TomKmruR 3 ©«ta 

ffi#8 0Qfr©rO. 8V<h&& 0 R 3 XCDMEMT& 
0. 8VfiUiKfr£<tM8©F7>^X*#^>t-£o 
M8^t>t^<!:Ml 0©y- F«E#W< ^Cot (M 

1 o©y- h-v-xmnmz&<te~>x) mio»i 

^fiSSj^O^™^- — — ~ 

fo o 1 4 ] a i \z*mim 1 hjswojk^^-^u^ 

3?m§!CD^yn>ss ( i > (ommtfcm^cmm^m^ 
r^6n/c»2^if©y-xi« (2) 
«m<3) tmmv~zmwtm&Fi<>(>mi&<Dmtc 

«:« bx ma Fu-f >«Wt©H*K:R» 6 ttfcffl 2 «« 

at© f y tn® ( 5 ) twm* +*>u&atw*<D±tc 
Kwztiity- bmmm ( 6 > , ( 7 > &ira f ? f 

fltiSO±«:HW6n3ftU3X • F W >lMfclt ( 8 ) 
d , lliey-Flt^&mBna;* . FU^>Bllt«d 
J:KHW6tifc^-F« (9) *6tt**WEMO£ 
Sf^zSftSISlHlSS^SWlfcC^r, MOSMWiR(Vi 
e: f @&*:3>^U-#&<2:> ©y- F»fbKJ¥«:8 C 
dArftO, MOS K7^^®y- FBllblRWtt3 o\ 

0Ar*^ B \ 
ooAcci/yfcfri-s-^i, MOsmpHKffa>y-T« 

SttAAWBE^^JKC^StB^ftaor, MOS$« 
®@&©y~Fi!&^J© (6) ©WWaWSAA«E«:» 
UTDDBriOf«Kha*SiU ttSA*«EE 
*3MV/cmtil)rcfiS± 1 0%iS4lfc 8 Aft 
ntCt£Ett2 4 V©*§^CCtt8 0 0 ± 8 0 A <b"T -2>o 
[0016] MOS K7^^-oy- F®ffi«, MOS 

c 4 «j» < , 03 ©^^©SffiBHrtWE 

BE&vtmifiy- F«ffr, a i o i — i o 3 «*n* 

*l2 0 0mA, 5 0 0mA, 1 A«Htfrr&©CC£&B& 
«EttA*«E*a**C<kWftC» (8104, 810 

[00 17]a3cfc0, MOSF7-f/<-(D^h«E 
(y-h-IS/V-XKlE) ii/ciA5V ( lAfcH 
*«fri«*9ViRiftS i ar>tF7-f;^©y- 
F»W©«Wtt9V*3MV/cmr|»L/teW3± 1 
0%HK (300±30t>^hn-Alg) <b"T 

[0018] A:A:UCCrffiKLft^tltftt6ftC^» 
*7&Hc:fca>TMOS F^ -*/<-©£*- F - FU^>H 

TliLOCOS- FU^>«S6fot, FU-f>»© 
MMUR (P7^ • Fu^>Kfb«8) ^<ir 



FU-f>WE*K< Lro*. 

[0019] 04CcS£3fc©DDD*ffjg©MOS F^>^ 
X#£LOCOS- F W>»JS©MOS F^>>>*£ 
©FW^WE (BVds s) ©H3R*5W. 04©*ffi 
M« FU-f >WE (BVdss)*SU HWWcMt**- 
F»tW«r*OT<r»*. 82 0 1, 2 0 2 t»h*h 
DDD«»©Nch£Pch©FW>WE**U 8 
20 3, 2 04tt*ft*ftLOCOS- FW>flKi© 
NchiPch©FI/>f>BS*^ltl^o D DD1# 
10 aiLOCOS- FU-f>«tt«<!:«>Ccy-F»UW 
3M»<a*iFU-f>»E3&*(KT-r*. 
— SJU** U-£r« F 4 )^—<D FW >KlttA*»E 
#aH*EPJJ03ft£©T\ 8£*©DDD«jB©MOS F 

* -f / t-r f it{b«*iS < -r * c <t »u*«t* o 

fc. $^©LOCOS- FU-f>«JB*»fflT4C4 

ccior, tnftrMos F^-f^-coy- FK^binw* 

3 0 0ACC*S*#ffl3tefc o 

[0020] LOCOS«FU-f>i«on3 

x ■ fw >^tm ( 8 ) L%phftwmm>v a -)i f 

20 MfbM (ID ©J* 3 a«©3>^>S/a 

^nta©Mos*fp*xe^xitst (c©itw*& 

MOS F^>^*£#mfc-C*&«, 
[0 02 1 ] • FW>BMtB (8) 

(Dtcibov <-)l FKftM (11) ©W»*JMit4^«) 
CCtt, MOS F^Vt^^FU^WEi*^*© 
fc*!>©:7 -f F ■ F ^>^* *©Wffl##CC5EteJH± 
(CCr«2 4V«±) rft»n«464^. 07, 8 

*c-e*veft#p> • ^ -i-ii/F • F-^<b«;> -7^- 

30 ;1>F- F-^«c*W* FU^>»HE47^-^F • F^ 

>^x£©wffi*^-r 0 

[0022]@7«BFD (Boron Field 
Dope) &coivr:©Erc*4. «WI«:FU-f>HE4 
7-f-;UF©B9ffl*^0, «Wtt#P>iftK*^bTl> 
07i:O FUY>HE (50 1) i7-f — ;U F • F 
^>^X*<DMffi (V t p f ) (502) ^24V 
VLtt'TZftltolCtfui' - 7-fiI/F • F-^©F-XS 
*JK>1. 0E14-2. BEU/cm'il/t. 

[0023]i8«PFD (Phos Field D 
40 ope) (COCir©ar* & 0 Wmtc FU-< >(Sfffi ( B 
Vdss) 47-f-ibF- h7>^3z(DHi(Vtn 
f ) SM*CC#a>«K**-r. S8J:D FU-f 

>»E(5 05) 47-/-JUFSWBEE. 
-JUF • F^>^^©«ffl«E (5 04) *A«C2 4 
VJa±4TSfcae>{csKci> • 7 -/ ^ F • F-^© F-X 
S^iRll. 0E14^2, 6E 1 4/cm , il/c e fit 

_b©£ ^ «cifttt*R3e'r & cifcj:otF';7h 

**««««© BF DfeACfP F D© F-XMIi^ 

50 [0024] s^ccias©*^^^^^-^^* 



(5) 

7 

u-^-tc®s$oi®@ffi (30 5) ftt 

Ztitttit* (307) ftsfttttt? (3 08) iSKlt 

fe, i A«±ssn^ci^^oc-rn«Mos F^-f/*-© 

[0 025] [»2ftttM] H9(C4:jmafll2%lkMO 
>W ^^yu^.* u-£©[S8g:/a ^^0*^t*o * 

-it, 3^K6 0 3) Kfl#£§;^ W^S^ (6 

07) tcsmtumt) (nao m 

*«SE*««Er*<Dtt^^^>^MOS F^-f'*- (6 10 
[0 0 2 6 ] ^^?>yfflMOS F5-f><- (6 0 

2) coy- HftflJt**< fhtf*tt*t*;^fcOfl[) 
SS6ffi*s»il4©t?X^^5 1 >yMOS F9-M- (6 

02) o*-YX*/hs< -racism** x-f»* 
[0027] [MKM3] hi oac^mm3mmw<o 

laJBKiSfflMOS YvA>*- (7 0 2) iSSifcy^:*- 
F (70 5) -C-aMCa-Ob (7 04) tef|«5£«i&0 
J:^f H©r, x-f-^>^fflMOSF7-f^- 
(7 02) ©*:7B*IB**&U «a«y-f*-FCCj:* 

[0 02 8] X^^>yiMOS F5-f><- (7 0 
2) tBJBffiJMMOS F54><- (70 3) ©y- h 

[0 02 9] 

[»W©»*] ^MCC<tDJTO£EMOSS**««Hi 
[«■©■*&•»] 

(a i ] i mmm<D#)\,?*-zs • u- * 

omos h7>^x^©Klir*-5o 40 

[B2] fE*©*^- 1> • l/^U-$©MOS 

>^**©IKffi0r**. 

[h 3 ] 1 mm<D#)\,v—ts • U^^. U- * 

C0MOS F^'<-©y- FWBEiAU*«E©BB«* 
£><E>*rf y^7r&&„ 

[14] S£3fc©DDD£?MOS <h#»H© 
LOCOS - FU-OSSMOS h7>^^©Kl/-{> 
HE (BVds s) iy-FK4bW»<OM«t^l/fcy 

[H5] *9mmimmm<o#to7-~ u^u-f so 
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[06] *ffli*ngoii«©*r^-^- U=F*U-* 

[07] *^OLOCOS- FU-f >SLPMOS 
>y^*©FI/-f>iE (BVd s s) fcitf? * 
F • l*7>^*©BlfiI (V t p f ) CC»TSBFD©H 

<fc£^Lfc0r&£ o 

[08] 2f:f£9J©LOCOS- FI/^>fPMOS 
>t?X*©FU<f >WE (BVd s s ) to&W * -to 
F • h^>^*©ISffi (V t n f ) K*tT£PFD©W 

[09] *«BB*2 3a6«l©X^ y^>y • 

[0io] **i»»3^F«oiga)as*^o^^- 
[fw©«Mj] 

1 •lW»Di/9a>iR 

2 *2*«S!©v-*«« 

3 *2»«a©Fw>«tt 

4 ? + *JWMNM 

5 I2WH(DF97hiM 

6 MO S MSPBRSiUDy- MMM 

7 MOS F^-f><-©y-MMUIi 

8 • F W>KffcIB 

9 y- vmm 

10 m*MB©*?»Nf(M 

11 7 4 -to FBfUl 

1 2 ^IIS 

1 3 @ra^J^ 
1 4 ffiS® 

15 »2««B©2a«:ttFU^>4K« (DDD« 
«) 

1 0 1 Htf7«Sk*S2 0 0 mA©B$©y- hUE iAtti 
A«E©Hft*»rAlR 

i o 2 titfrtMft#5 o o mAomw- bWEtxa 

1 0 3 UtfJtttttf 1 A©B$©y- FME£AH«J«E 

©nttM-rum 

1 0 4 OttMEtfi 3 V(0«f(DA^1E= y- h^Ei 

1 0 5 ttJA«EE#5 V©B$©A#«E=y~ hlEi 

2 0 1 DDDilCONchMOS F^>^X*©FU 
20 2 DDD»g©PchMOS h^>^X*©FU 

>»EE&y- htt4un*©nft«m < rttR 

203 LOCOS- FU^>ffig©NchMOS 

>yx*oF^ >MEi y- h bm un»©n«^ > r 

204 LOCOS - FU>f>fflg©PchMOS 



(6) 3$K1¥8- 1 2 5 02 6 





9 




10 




* 6 0 3 


a J to 


mm 




604 




3 0 1 


V r e f BBS 


6 0 5 




30 2 




6 0-6 


A#JSFF- (V i n) 


30 3 




607 


tittfcfrF- (Vou t ) 


304 


MOS K^-fM- 


6 0 8 


mtm* (gnd) 


3 0 5 




70 1 


MOSfHflPiaiS 


3 0 6 


A^ffi^F (V i n) 


7 0 2 




30 7 


a*** (Vou t > 


7 0 3 




308 


(GND) 


10 70 4 




40 1 


A^S^ (V i n) 


7 0 5 




40 2 


ttttSSH 1 (Vou t ) 


7 0 6 




40 3 


gtHtt? (GND) 


707 


A**frf (V i n) 


50 1 


BFDiNchOFU-f >WEE (BVd s s ) 
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